Our preparation of the samples for PAGE at room temperature, instead of at the complete denaturing conditions at 95 °C, caused no difference in electrophoretic mobility between the 5´-incision fragments formed by EcFpg and EcNfo/hAPE1 ( Figures 3A and 7) . In contrast, for EcNth the conventional 95 °C-treatment resulted in one major band defining the 3´-dRP ( Figure 3A ) whereas the room temperature treatment resulted in two bands corresponding to both the 3´-dRP and the 3´-α,β-unsaturated aldehyde ends ( Figure 7 ). For hOGG1 we observed the same bands although the 3´-α,β-unsaturated aldehyde tended to be the major product (data not shown). This accords with previous results indicating that hOGG1 (1,2) as well as EcNth (3) form two to several β-elimination products. EcNth and hOGG1 incise AP sites by a β-elimination reaction resulting in similar enzyme-substrate intermediates (3-10).
To determine the rate constants k1 and k p ex we used an initial U-DNA concentration [DNAU] of 50 mM and adjusted the constants to the best "eye-balled" fit (see Figure 9C ). The values of k1 (1.5 nM -1 min -1 ) and k p ex obtained were kept in later calculations with more processes added to the model and at higher initial [DNAU] . The velocity V ex is calculated as [DNAAP] (which equals 
Note that the 2.5 nM/min-level in Figure 9C does not result from enzyme saturation, but reflects that all of the 50 nM DNAU is processed within the 20 min assay time resulting in the maximal V ex . The excision reaction is relatively rapid, indicating that an [E] of 0.2 nM processes all initial DNA within 20 min.
Phase 2: Slow adsorption/desorption of enzyme to DNA. Reaction (1) shows that DNAAP forms together with (free) U. The model assumes that E binds and dissociates randomly and non-specifically at different places on DNAAP. At low [E] , few E molecules are adsorbed on the DNAAP surface, while at higher [E], the DNAAP is more densely populated by E which continuously adsorbs and desorbs ( Figure 9A ). Whenever E binds at the AP or cleavage site DNAAP cleaves into P1 and P2. The kinetics of the enzyme adsorption/desorption process can be described as
where j is any site on DNA except the incision site i. If we assume that a single DNAAP molecule has N unspecific binding sites for E, with empty describing the number of sites without E, while occ describes the sites on DNAAP occupied by E, it gives
The rate of adsorption is dependent on the number of vacant sites, empty, and the concentration of E in the solution, i.e.
The rate of desorption, in contrast, is determined by the number of E-occupied sites only,
i.e.
At steady state/dynamical equilibrium
Using Θ instead of occ we write at steady state
which solved for Θss gives
where KD = k1/k−1 (9) and shows that the number of E-occupied sites follows a saturation curve in [E], also called an adsorption isotherm (12) .
Since E only bound to the AP or incision site i leads to cleavage of DNAAP,
it is needed to calculate the probability that E binds at site i. The simplest assumption is that the binding probability P is equal for the N sites. In that case, the probability P that E binds at the site i for a single DNAAP molecule (or one mole DNAAP) is
Thus, the reaction rate for cleaving DNAAP to form P1, while E is still adsorbing at empty binding sites on DNAAP, is
Equation (12) describes the rate of formation of the measured product P1 during the adsorption/desorption phase 2 ( Figure 9A ). Figure 9A ), giving
where k2 was determined as 0.002 nM -1 min -1 . To simplify, we have neglected the nonreactive dissociation of DNAAP · E back to E and DNAAP, as formulated in Equation (10) .
Considering the first step as irreversible, the cleavage rate of DNAAP to produce P1 under saturating conditions of E is
Overview of the kinetic model
The model describes the hSMUG1 (E) excision/incision kinetics during three phases/stages ( Figure 9A ). First, a rapid initial uracil excision phase 1 occurs and converts the U site into an AP site resulting in DNAU → DNAAP. A less reactive phase 2 follows when E binds nonspecifically at different sites including the AP site. When bound to the AP site E induces cleavage of DNAAP, which leads to the products P1 and P2 and the release of E. In the final phase 3, high [E] saturates DNAAP because E binds at the non-reactive sites forming a dynamic equilibrium (steady state). Further changes in [E] are only affecting the rate of cleavage when E binds to the AP site.
The following set of reactions/equations describes the model:
with
and E + DNAAP
The total formation rate of P1 (the measured product UIP) is V 1 in (competition with unspecific binding sites) V 2 in (E saturated at unspecific binding sites)
The excision rate of uracil is
The other rate equations are:
The above (rate) equations were solved numerically by using the Fortran subroutine LSODE as described in Materials and Methods. 
Discussion
where κ is a constant. 
This value of k 1 in (375 nM) is the same value as used above for the 375 nM curve fit. We performed the curve-fit adjustment before we realised that increasing DNA values increase the number of unspecific binding sites and actually decrease the probability of DNA cleavage.
We believe that this is a relative strong argument for a random-access model, where hSMUG1
binds DNA randomly and not specifically. However, we only consider the model as semiquantitative, because the experimental results determining reaction rates by gel data have considerable uncertainties.
Production of purified hSMUG1(25-270)
E. coli BL21(DE3) harbouring pETM-11-hSMUG1 which codes for a truncated and His- 
